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Mo Ka radiation 
II = 0.85 mm"' 

Data collection 

Nonius KappaCCD diffractometer 
i'iAll measured reflections 
4645 independent reflections 

Refinement 

R[F^ > 2a{F^)] = 0.096 

wR{F^) = 0.266 

S = 1.08 

4645 reflections 

212 parameters 

7 restraints 



Table 1 

Selected bond lengths (A). 



r = 293 K 

0.25 X 0.19 X 0.13 mm 



3135 reflections with / > 2a(l) 
Ri„, = 0.081 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„,^ = 2.59 e A"' 

Ap„i„ = -1.26 e A"' 



Col-Ol 
Col-OlW 



2.075 (4) 
2.095 (4) 



Col -OS 



2.124 (4) 



Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.014 A; 
R factor = 0.096; wR factor = 0.266; data-to-parameter ratio = 21 .9. 

The title compound, (C8Hi2NO)2[Co(H2P207)2(H20)2]-2H20, 
crystallizes isotypically with its Mn" analogue. It consists of 
alternating layers of organic cations and inorganic complex 
anions, extending parallel to (100). The complex cobaltate(II) 
anion exhibits 1 symmetry. Its Co^^ atom has an octahedral 
coordination sphere, defined by two water molecules in apical 
positions and two H2P207^^ ligands in equatorial positions. 
The cohesion between inorganic and organic layers is 
accomphshed by a set of O— H- ■ O and N— H- ■ O hydrogen 
bonds involving the organic cation, the inorganic anion and 
the remaining lattice water molecules. 

Related literature 

For the isotypic Mn'' structure, see: Elboulah et al. (20135). 
For related structures with diphosphate units, see: Alaoui 
Tahiri et al. (2003); EssehH et al. (2005); Selmi et al. (2006, 
2009); Ahmed et al. (2006); Gharbi et al. (1994); Gharbi & 
Jouini (2004); Elboulah et al. (2013a). For distortion index 
calculations, see: Kobashi et al. (1997). 



Table 2 

Hydrogen-bond geometry (A, °). 



D-U-A 


D-n 


H - .4 


D-A 


D-U-A 


03-H3-02' 


0.82 


1.85 


2.553 (6) 


143 


06-H6- ■ 07" 


0.82 


1.77 


2.571 (6) 


166 


oiw-Him- ■ 02'" 


0.86 (2) 


1.98 (3) 


2.827 (6) 


168 (7) 


oiw-H2m- ■ 07" 


0.86 (2) 


2.00 (2) 


2.851 (6) 


171 (8) 


N1-HM-02W 


0.89 


1.99 


2.840 (8) 


159 


N1-H1/1-03" 


0.89 


2.53 


2.988 (7) 


113 


N1-H1B-05"' 


0.89 


2.04 


2.810 (7) 


145 


Nl-HlC-Ol 


0.89 


2.28 


2.944 (7) 


131 


N1-H1C-08 


0.89 


2.42 


2.972 (9) 


120 


02W-H1W2- ■ -02" 


0.85 (2) 


2.08 (4) 


2.885 (7) 


157 (9) 


02W-H2W2- ■ -of" 


0.85 (2) 


2.06 (4) 


2.876 (7) 


161 (9) 


Symmetry codes: (i) x, —y - 


h i, z 4- i; (ii) X. 


-V -1- ^, z - 


1; (iii) -x+l,y + 


i -z + i; (iv) 



-j:-l-l,-y-l-l,-z-l-l. 

Data collection: COLLECT (Hooft, 1998); cell refinement: 
DIRAX/LSQ (Duisenberg et al, 2000); data reduction: EVALCCD 
(Duisenberg et al, 2003); program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for 
Windows (Farrugia, 2012) and DIAMOND (Brandenburg & Putz, 
2005); software used to prepare material for publication: WinGX 
(Farrugia, 2012). 





Experimental 

Crystal data 

(C8Hi2N0)2[C0(H2P207)2 

(H20)2]-2H20 
Mr = 759.28 
Monoclinic, P2^/c 
a = 14.050 (5) A 



b = 11.971 (5) A 
c = 9.161 (5) A 
P = 93.718 (5)° 
V = 1537.6 (12) a' 
Z = 2 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: WM5011). 
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Bis(2-methoxybenzylammonium) diaquabis(dihydrogeri diphosphato- 
ii^O,0')cobaltate(ll) dihydrate 

Adel Elboulali^ Ahmed Selmi^ Nicolas Ratel-Ramond^ Mohamed Rzaigui and Samah Toumi 
Akriche 

1 . Comment 

As a part of our interest in diphosphate materials, we report here the preparation and the structural study of the title 
compound, (C8Hi2NO)2[Co(H2P207)2(H20)2] -21120, (I), that crystallizes isotypically with its Mn" analogue (Elboulah et 

al.,20Ub). 

The asymmetric unit of (1) consists of a Co(ll) atom, one H2P207^" anion, one organic cation and two water molecules 
(one coordinating to Co(II) and the other a lattice water molecule). The Co(ll) ion Ues on an inversion centre, hence the 
complete formula unit is generated by this element of symmetry (Fig. 1). 

The crystal structure of (I) exhibits the same type of architecture than that of the isotypic Mn° analogue. It is built up 
from centrosymmetric [Co(H2P207)2(H20)2]^" complex anions arranged in layers parallel to (100). These laters are 
interconnected by a set of O — H -0 and N — H - 0 hydrogen bonds (Table 2, Fig. 2) between the components. 

The distortion index calculation (Kobashi et al, 1997) of the CoOe octahedron in the anion gives a value of 0.023, 
indicating a rather regular coordination sphere for this ion (radius 0.74 A). The distortion index for the MnOg octahedron 
in the isotypic Mn° analogue is with 0.028 slightly greater, probably as a consequence of the larger ionic radius of Mn° 
(0.80 A). The Co— O bond lengths around Co^^ ion are between 2.075 (4) and 2.124 (4) A (Table 1), similar to those 
observed in (NH4)2[Co(H2P207)2(H20)2] (Essehh et al, 2005) and due to the smaller ionic radius shorter than in 
[Mn(H2P207)2(H20)2] units in related structures (Alaoui Tahiri et al, 2003; Elboulali et al, IQUb). 

The P2O7 moiety has a quasi-eclipsed conformation with a mean O — P — O — P torsion angle of 19.6 ° and bridges the 
Co(ll) ion through 01— PI and 05— P2 linkages. The P2O7 group is bent, with a PI— 04— P2 bond angle of 132.9 (3)° 
as observed in other M(Il)-organic diphosphate frameworks (Elboulali et al 2013a; Selmi et al 2006, 2009; Ahmed et al 
2006; Gharbi et al 2004, 1994). 

2. Experimental 

Crystals of the title compound were obtained by the reaction of diphosphoric acid (2 mmol), CoCl2-6H20 (0.24 g; 1 
mmol) and 2-methoxybenzylamine (0.138 g; 1 mmol) carried out in an acidic medium. Diphosphoric acid, H4P2O7, was 
obtained from Na4P207 by using an ion-exchange resin (Amberlite IR 120). 

3. Refinement 

All H atoms attached to C, O and N atoms were fixed geometrically and treated as riding, with C — H = 0.93 A with 
t/iso(H) = 1.2J7eq(C) for aromatic ring and C— H = 0.97 and 0.96 A and N— H = 0.89 A, respectively, for CH2, CH3 and 
NH3 units and O — = 0.82 A for the hydrogen diphosphate anion with f/iso(H) = 1 .5L'eq(C, O or N). The water H atoms 
were refined using restraints [O— H = 0.85 (1) A, H-H = 1.44 (2) A ° and = 1.5C/eq(0)]. 
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Figure 1 

The molecular entities in the structure of (I) with the atom-labelling scheme. Displacement ellipsoids are drawn at the 
30% probability level. H atoms are represented as small spheres of arbitrary radius. Hydrogen bonds are represented as 
dashed lines. [Symmetry code: (i) 1 - x, 1 -j, 1 - z.] 




Figure 2 

Perspective view of the crystal packing of (I) in a projection along [010]. The H-atoms not involved in hydrogen bonding 
were omitted. 
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Bis(2-methoxybenzylammonium) diaquabis(dihydrogen diphosphato-A:^0,0')cobaltate(ll) dihydrate 



Crystal data 

(C8Hi2N0)2[C0(H2P207)2(H20)2]-2H20 

M, = 759.28 
Monoclinic, P2i/c 
Hall symbol: -P 2ybc 
a = 14.050 (5) A 
fc= 11.971 (5) A 
c = 9.161 (5) A 
y5 = 93.718 (5)° 
F= 1537.6 (12) A3 
Z=l 

Data collection 

Nonius KappaCCD 

difiractometer 
Radiation source: fine-focus sealed tube 
Horizonally mounted graphite crystal 

monochromator 
Detector resolution: 9 pixels mm ' 
(a and q) CCD rotation images, thick slices scans 
33422 measured reflections 

Refinement 

Refinement on 

Least-squares matrix: full 

R\P > 2(7(i^)] = 0.096 

wR(I^) = 0.266 

S= 1.08 

4645 reflections 

212 parameters 

7 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 786 

1.640 Mgm-3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 33422 reflections 
6 = 2.2-30.9° 
ju = 0.85 mm"' 
r=293 K 
Prism, pink 
0.25 X 0.19 X 0.13 mm 



4645 independent reflections 
3135 reflections with/> 2a(/) 
^in, = 0.081 

^max 30.9 , Om'm 2.2 

/j = -20^18 
/ = -10^13 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 

w = 1/[(72(F„2) + (0.0687P)2 + 17.5972^] 

where P = (i^„2 + 2Fc2)/3 
(A/ff)„^ = 0.003 
Ay9„ax = 2.59 e A-3 
Apmm = -1.26e A"3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into accovint mdividually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal S5OTimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refmement of against ALL reflections. The weighted if -factor wR and goodness of fit S are based on F^, 
conventional 7?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > (t(F^) is used 
only for calculating 7f-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



IT *ITI 



Col 
PI 
P2 
01 



0.5000 
0.58873 (11) 
0.38517(11) 
0.5946 (3) 



0.5000 
0.24678 (12) 
0.25622 (12) 
0.3708 (3) 



0.5000 
0.46988 (14) 
0.51633 (14) 
0.4662 (4) 



0.0248 (3) 
0.0240 (3) 
0.0249 (3) 
0.0278 (8) 
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U2 






A 1 Q/1 1 

U.lo43 {j ) 


A 1 /I 00 //IN 

U.-54o;5 (4j 


A Aim fci\ 
U.U3UZ (y) 




03 


0.6288 (4) 




0.1972 (4) 


0,6168 (5) 


0.0471 (13) 




U1 

H3 


U.o4y4 




U.Z4/ / 


0.0 /U4 


A ATI * 
0.0/1^ 




r\A 
U4 


U.4/yo (4) 




U.zUoi (4) 


U.4D34 (0) 


A f\A AC ex 
0.U44O (Iz) 




05 


0.3993 (3) 




A A / A\ 

0.3764 (4) 


0.55ZO (5) 


A ATAA /A\ 

0.0309 (9) 




Oo 


All AC t A\ 

0.3105 (4) 




0.2386 (5) 


0.3853 (5) 


A A/1 T /I /I 

0.0434 (12) 




Ho 


f\ 1111 




A OCO/C 

O.ZDOO 


0.30y4 


O.OOD^ 




U / 


U.3j49 (4) 




A lOO^ / A\ 

0.18/5 (4) 


O.o3 /o (4J 


A A1 /I A / 1 (W 

U.034y (10) 




Ol w 


0.4616 (4) 




0.4955 (4) 


0.2753 (5) 


(\ f\A A'^ /I 1 \ 
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HlWl 


0.441 (6) 




A ceo \ 
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0.240 (8) 


A A /' f\ sk 
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H2W1 


0.435 (5) 




A /no /IN 

0.438 (3) 


0.233 (8) 


A A^AA 
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(Jo 


0.o4U/ (0) 




A in AC\ t c\ 

U.3 /49 (0) 


A zf\nc\ 
V.JV ly (1) 


O.Ud63 (lo) 




JN 1 


A ^OAC /A\ 




A /lO^ 1 /"^A 

0.495 1 \p) 


u.z/yj (0) 


U.Ujo9 (IzJ 




HIA 


A 1 A 

0. /zil) 




0.4 /o4 


A 1 QAn 


A AC 




HIB 


0.6716 




0.5403 


A '^Al /I 

0.2934 


0.055* 






A T 1 /I C 

(J. / 14j 






ATI AT 

U.33U / 


A ACC* 




CI 


A OAT 1 /C\ 

0.8971 (5) 




0.4798 (7) 


All A'^ /o\ 

0.3192 (8) 


0.0454 (17) 




Cz 


O.yizo (6) 




0.3901 (/) 


A /I 1 0*3 /'A\ 

0.4183 (9) 


A AC 1 /I /"I A\ 

0.0514 (19) 




C3 


0.9953 (7) 




A OOO/" /A\ 

0.3286 (9) 


0.4206 (12) 
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0.068 (3) 




XT'! A 


1 AA^T 
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A OTAQ 

U.z /Do 


A A 


A Ago * 




LA 


1.0628 (8) 




0.3536 (11) 


0.3228 (15) 


A AOC //I \ 

0.085 (4) 






i.iiyi 




A -3 1 O/C 

0.3 Izo 


0.3z53 


A 1 A1 
0.101 




C5 


1 A /I A A /0\ 
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A /ION 

0.4362 (13) 


0.2235 (14) 


A AOT / /( \ 
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TTC 

H5 


1 AAC^ 
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A A C AA 
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A 1 cno 

0.1578 


A 1 ACA 
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A 9 1 A9 /I 1 \ 

u.ziyz (11; 


U.U/1 (j) 




HoA 
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0.1493 


A A 0 C A 
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C7 
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A T "TIT /A\ 
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T TT A 
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A 1 AO { C\ 
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I 1 0 / V 






A 9990 


U. J / 00 






H8B 


0.8003 




0.2973 


0.6812 


0.154* 




H8C 


0.9110 




0.3118 


0.6791 


0.154* 




02W 


0.7511 (4) 




0.4927 (5) 


-0.0240 (6) 


0.0487 (13) 




H1W2 


0.732 (6) 




0.435 (4) 


-0.071 (9) 


0.073* 




H2W2 


0.732 (7) 




0.555 (3) 


-0.061 (9) 


0.073* 




Atomic displacement parameters (A^) 






JJ22 


IP' 




I?' 




Col 


0.0412 (6) 


0.0166 (5) 


0.0165 (4) 


0.0007 (4) 


0.0011 (4) 


0.0000 (4) 


PI 


0.0361 (8) 


0.0222 (7) 


0.0139(5) 


0.0062 (5) 


0.0016 (5) 


0.0004 (5) 


P2 


0.0336 (7) 


0.0266 (7) 


0.0144 (6) 


-0.0044 (6) 


0.0011 (5) 


-0.0018 (5) 
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0.031 (2) 
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-0.0026 (14) 


03 


0.089 (4) 


0.034 (3) 


0.0170(19) 
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0.050 (3) 


0.026 (2) 
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-0.002 (2) 
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0.032 (2) 
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0.0104(17) 


-0.0002 (16) 


06 


0.047 (3) 


0.066 (3) 


0.0172(18) 


-0.019 (2) 


-0.0035 (18) 


0.005 (2) 


07 


0.057 (3) 


0.029 (2) 


0.0189(18) 


-0.0036 (19) 


0.0000(18) 


0.0025 (15) 
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0.038 (3) 


-0.005 (3) 


-0.003 (2) 


0.001 (2) 



Geometric parameters (A, °) 


Col— 01' 


2.075 (4) 


Nl— HIA 


0.8900 


Col — 01 


2.075 (4) 


Nl — HIB 


0.8900 


Col— OIW 


2.095 (4) 


Nl— HlC 


0.8900 


Col— OIW 


2.095 (4) 


CI— C6 


1.393 (12) 


Col— 05 


2.124(4) 


CI— C2 


1.414(12) 


Col— 05' 


2.124(4) 


CI— C7 


1.494(11) 


PI— 01 


1.488 (4) 


C2— C3 


1.373 (12) 


PI— 02 


1.509 (4) 


C3— C4 


1.379 (17) 


PI— 03 


1.543 (4) 


C3— H3A 


0.9300 


PI— 04 


1.598 (5) 


C4— C5 


1.349 (18) 


P2— 05 


1.488 (5) 


C4— H4 


0.9300 


P2— 07 


1.503 (4) 


C5— C6 


1.393 (16) 


P2— 06 


1.556(4) 


C5— H5 


0.9300 


P2— 04 


1.588 (5) 


C6— H6A 


0.9300 


03— H3 


0.8200 


C7— H7A 


0.9700 


06— H6 


0.8200 


C7— H7B 


0.9700 


OIW— HlWl 


0.86 (2) 


C8— H8A 


0.9600 


OIW— H2W1 


0.86 (2) 


C8— H8B 


0.9600 


08— C2 


1.362 (11) 


C8— H8C 


0.9600 


08— C8 


1.411 (12) 


02W— H1W2 


0.85 (2) 


Nl— C7 


1.477 (9) 


02W— H2W2 


0.85 (2) 


Ol'— Col— 01 


180.0(2) 


C7— Nl— HIB 


109.5 


01'— Col— OIW' 


87.73 (18) 


HIA— Nl— HIB 


109.5 


Ol— Col— OIW 


92.27 (18) 


C7— Nl— HlC 


109.5 


Ol'— Col— OIW 


92.27 (18) 


HIA— Nl— HlC 


109.5 


01— Col— OIW 


87.73 (18) 


HIB— Nl— HlC 


109.5 


OIW— Col— OIW 


180.000(1) 


C6— CI— C2 


117.8(8) 


OP— Col— 05 


92.42 (16) 


C6— CI— C7 


122.5 (8) 


Ol— Col— 05 


87.58 (16) 


C2— CI— C7 


119.7(7) 


OIW— Col— 05 


85.82 (19) 


08— C2— C3 


125.7 (9) 


OIW— Col— 05 


94.18 (19) 


08— C2— CI 


113.4 (7) 


OP— Col— 05' 


87.58 (16) 


C3— C2— CI 


120.9 (9) 


Ol— Col— 05' 


92.42 (16) 


C2— C3— C4 


119.3 (11) 


OIW— Col— 05' 


94.18(19) 


C2— C3— H3A 


120.4 
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Ol W — Col — 05 


o5.6z (19) 


/t /^T TTT A 

C4 — Ci — Hi A 


120.4 


05 — Col — 05' 


1 OA f\(\ /I 

180.00 (16) 


/"I ^ /-I ^ /^O 

C5 — C4 — C3 


121.5 (11) 


T»1 i^*** 

Ol — Fl — 02 


1 1 0 /'^\ 

116.8 (2) 


/~^C /I TTA 

C5 — C4 — H4 


1 1 A 

iiy.2 


01 — Fl — 03 


112.7 (3) 


TT>1 

C3 — C4 — ^H4 


119.2 


02 — PI — 03 


101 J (3) 


C4 — C5 — C6 


120. 1 (11) 


01 — Fl — 04 


109. 0 (2) 


A C TTC 

C4 — C5 — H5 


1 1 A A 

119.9 


02 — PI — 04 


103.4 (3) 


/"^Z" TTC 

C6 — C5 — H5 


1 1 A A 

119.9 


Uj — Fl — (J4 


1 AC /I /''?\ 

105.4 (3) 


CI — Co — C5 


10A 

120.3 (11) 


05 — P2 — 07 


llo.Z (z) 


1 TTzT A 

CI — Co — HoA 


1 1 A A 

119.9 


T*'1 f~\/l 

05 — P2 — Oo 


112.2 (3) 


C5 — C6 — H6A 


119.9 


07 — P2 — Oo 


1 A^ /I 

106.4 (3) 


Nl — C7 — CI 


1 1 /I A f £.\ 

114.0 (6) 


05 — P2 — 04 


1 AA /I \ 

109.2 (2) 


XT1 TTT A 

Nl — C7 — H7A 


108.7 


r\n r\A 

KJl — Fz — U4 


1 AA A /'J \ 

109.9 (3) 


C • 1 TTT A 

CI — C7 — H7A 


1 AO T 

108.7 


^^Z' T»'^ 

Oo — P2 — 04 


1 A'^ A /OX 

102.0 (3) 


XT1 /"^T TTTT^ 

Nl — C7 — H7B 


1 AO T 

108.7 


PI — 01 — Col 


134.7 (3) 


r^A TTTT^ 

Cl — C7 — H7B 


108.7 


PI — 03 — H3 


109.5 


TTT A TTTTl 

H7A — C7 — H7B 


107.6 


VI — 04 — P 1 


132.9 (3) 


i~\0 i^O TTO A 

08 — C8 — H8A 


1 AA C 

109.5 


P2 — 05 — Col 


134.7 (2) 


08 — C8 — H8B 


1 An c 

109.5 


P2— 06— H6 


109.5 


H8A— C8— H8B 


109.5 


Col— OIW— HlWl 


114(5) 


08— C8— H8C 


109.5 


Col — Ul W — ^HZWI 


Izi 


HoA — Co — ^HoC 


1 C 


HlWl — (JlW — H2W1 


114(3) 


TTOT> /~<0 TTO/~* 

HoB — Co — HoC 


1 AA C 

109.5 


r~\o 

C2 — 08 — Co 


117.6 (8) 


H 1 W2 — 02 W — H2 W2 


116 (3) 


i^n XT1 TT1 A 

C7 — Nl — HI A 


1 AA C 

109.5 






02 — P 1 — 0 1 — Co 1 


136.9 (3) 


0 1 W — Co 1 — 05 — P2 


-116.7 (4) 


03 — PI — 01 — Col 


-97.5 (4) 


OIW — Col — 05 — P2 


63.3 (4) 


(J4 — F 1 — (J 1 — Co 1 


1 A n //I \ 

19.7 (4) 


0 5 — Co 1 — 0 5 — P2 


£in / 1 AA\ 

-67 (100) 


Ul — Col — Ul — Fl 


1/11 /"I A A\ 

—141 (100) 


r^Q 

Co — 08 — Cz — C3 


C A f\ A\ 

5.4 (14) 


OIW — Col — 01 — PI 


00 A / A\ 

88.9 (4) 


C8 — 08 — C2 — C 1 


1 C /'A\ 

-173.5 (9) 


OIW — Col — 01 — PI 


A 1 1 / A\ 

—91.1 (4) 


C6 — C 1 — C2 — 08 


—177.0 (8) 


05 — Col — 01 — PI 


T ^ / A\ 

3.2 (4) 


/~"7 01 /~\0 

C7 — C 1 — C2 — 0 8 


A '~> t 'X A\ 

4.2 (10) 


O3 — Col — Oi — Pi 


—1 /o.o (4) 


^1 ^0 
C6 — C 1 — Cz — C J 


'2 "3 /I 0\ 

3.3 (Iz) 


05 — P2 — 04 — PI 


23.1 (6) 


C7 — C 1 — C2 — C3 


1 T /I 1 /0\ 

-174.7 (8) 


r\n T\'~\ i~\A T>i 

U7 — Fz — U4 — Fl 


1 AC /I /CX 

—105.4 (5) 


0 8 — C2 — C 3 — C4 


1 TA A /A\ 

179.9 (9) 


Uo — Fz — U4 — Fl 


142.0 (5) 


C 1 — C2 — C3 — C4 


-1.3 (14) 


1 Tl 1 i~\A TIO 

Ul — Fl — U4 — Fz 


TA 1 /'^X 

—39.1 (6) 


C2 — C3 — C4 — C5 


A 0 / 1 £1\ 

-0.8 (16) 


02 — P 1 — 04 — P2 


-164.5 (5) 


C3 — C4 — C5 — C6 


0.8 (18) 


(W PI 04 P9 




Cl n cf\ rs 




07— P2— 05— Col 


140.4 (4) 


C7— Cl— C6— C5 


174.7 (9) 


06— P2— 05— Col 


-96.9 (4) 


C4— C5— C6— Cl 


1.3 (17) 


04— P2— 05— Col 


15.5 (5) 


C6— Cl— C7— Nl 


111.2 (9) 


01'— Col— 05— P2 


155.7 (4) 


C2— Cl— C7— Nl 


-70.9 (9) 


01— Col— 05— P2 


-24.3 (4) 







Symmetry code: (i) -rf 1, -y+1, -z+1. 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 


D—H 


Yi-A 


D-A 


D—Y{-A 


03— H3-02" 


0.82 


1.85 


2.553 (6) 


143 


06— H6-07'" 


0.82 


1.77 


2.571 (6) 


166 


Oir— Hlffl-02'" 


0.86 (2) 


1.98 (3) 


2.827 (6) 


168 (7) 


o\w—m.w\-oi^ 


0.86 (2) 


2.00 (2) 


2.851 (6) 


171 (8) 


Nl— HU-02r 


0.89 


1.99 


2.840 (8) 


159 


Nl— HU-03'" 


0.89 


2.53 


2.988 (7) 


113 


Nl— Hlfl-05' 


0.89 


2.04 


2.810(7) 


145 


Nl— HlC-01 


0.89 


2.28 


2.944 (7) 


131 


Nl— HlC-08 


0.89 


2.42 


2.972 (9) 


120 


QlW—mWl-OT^ 


0.85 (2) 


2.08 (4) 


2.885 (7) 


157 (9) 


oiw—mm-OT" 


0.85 (2) 


2.06 (4) 


2.876 (7) 


161 (9) 


Symmetry codes: (i) -x+1, -z+1; (ii) x, 


->H-l/2, z+1/2; (iii) x, -y+\l2. 


z-l/2;(iv)-;c+l,jH-l/2, 


-z+l/2. 
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